FGFs control the patterning of the inner ear but are not able to induce the full ear program.
FGF2 or FGF8 applied ectopically, close to the developing otic placode enhances transcription of a subset of ear marker genes such as Nkx5-1, SOHo1 and Pax2. Other ear expressed genes (Dlx5 and BMP4) are not up-regulated by FGFs. Ectopic FGFs lead to an increase in size of the vestibulo-cochlear ganglion. This phenotypic change is due to an increased recruitment of epithelial cells to the neuronal fate rather than to an enhanced proliferation. We also observed an induction of additional, vesicle-like structures upon ectopic FGF treatment, but this induction never led to enrolment of a full ear program. We further demonstrate that FGF8 is expressed in two separate, short waves, first at the otic placode stage and later at the vesicle stage. Both activities correspond to critical morphogenetic events in ear development. We propose that FGF8 is an important regulator of otocyst patterning.